Increased vulnerability to rotenone-induced neurotoxicity in ceruloplasmin-deficient mice.
Ceruloplasmin (Cp) is the strongest ferroxidase in human plasma. Hereditary deficiency of this protein, named aceruloplasminemia, is an interesting model to elucidate the pathogenesis and pathophysiology of neurodegeneration induced by oxidative stress. Enhanced oxidative stress due to excessive iron accumulation is observed in the brains of aceruloplasminemia patients. Rotenone, a selective mitochondrial complex I inhibitor, induces neurodegeneration mimicking Parkinson's disease. We investigated the influence of Cp deficiency upon neurodegeneration using rotenone-treated, Cp-deficient mouse brains. Immunohistochemical examination showed that acrolein, one of the products of lipid peroxides, and ubiquitin were more markedly immunoreacted in the brains of rotenone-treated, Cp-deficient mice than in rotenone-untreated, Cp-deficient or rotenone-treated, wild-type mice. These molecules were localized in neuronal cells. These results suggested that rotenone-induced lipid peroxidation and accumulation of ubiquitin immunoreactivity were enhanced in the absence of Cp. Therefore, Cp may protect neuronal cells from oxidative stress-induced neurodegeneration.